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Static Elasto-plastic Deformations Due to Repeated Cyclic Loads 


plastic deformations which appear during the first loading 

will diminish oD the strip veing ynioaded and due to strainz 

hardening effect they will eventually vanish after some 

number of cycies. The stresses at A and B will, of 

course, be much larger than the actual value of the loading 
(stress eoncentration effect). ALES repeated loading 

a load Py will produce a stress Oo 


which is sufficient to produce a plastic deformation there. 
This load Py is smaller than the load Py which 


produces the same effect during the static or the first 
joading. ‘The relationship petween Py and Py is given 
in Figure 0% 

D) repeated tension~compre S810 of notched bars. The 
problem ig similar to that of Crs Figure ? represents 

the relationship pe tween PLP as a function of af/e for 


steel 45 in the case when oO : is numerically equal to 
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AUTHOR: 
TITLE: 


Moskvitin, V.V. (Moscow) 
— 


Infinite Length 
PERIODICAL: 


E081/E335 
: Propagation or Heat? n a Hollow Circular Crise 


Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 


mauk, Energetika i avtomatika, 1960, Nr 1, pp 152-155 (USSR) 


ABSTRACT: 


presence of an internal Source 


Discussion of the problem of heat 
is of interest; 


propagation in the 
for example, 


in connection with the thermal stresses caused by internal 


friction in the material. 
general than those obtained 
following general assump~ions: 
liberated by the source per unit 


an arbitrary function of the coor 
heat exchange occurs at the internal 
surfaces of the cylinder with the 
the temperature 


2) 
external (r = b) 

Surrounding medium, 
function of time 


differential equation of 
Where y 


Cardl/2 p the diffusivity and i 
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is the specific gravity, c 
the thermal conductivity. 


The present solution is more 


the quantity of heat 
time per unit volume is 
dinate r and time t; 
(r = a) and 


of which is an arbitrary 
=O (t) . The 


heat conduction has the form (1), 
the specific heat, 
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Propagation of Heat in a Hollow Circy ar’ Cy der of Infinite Length 
> boundary Conditions are Siven by Eqs (2), where h. and 
h, are Coefficients of relative heat transfer and the 


initial conditions by Eq (3), where f is a known function, 
The Solution of the problem is obtained in terms of Bessel 
functions by Eq (25), where the constants A. are 


determined by Eq (23), the known function w* by Eq (6) 
and the functions H(i. r) by Eq (14), in Which J, 


and oe are first- and Second~kind Bessel functions of 


zero order. Let the temperature of the external medium 
become constant as t > 09 [OP _(t)—» F , oo) : F(t) >, 0) 


and let the function wW Characterising the distribution 
of the Source be independent of time. In this case, the 

7 Stationary State given by the last equation on P 155 is 
Possible, where N is given by Eq (24). There are 3 
Soviet references, 
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AUTHOR: Moskvi tin. V.V. 


TITLE: Temperature Fields Due to Internal Friction in a 
Material 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, No.6, pp.20-28 


TEXT: The presence of internal friction in a material subject 
to cyclically applied stresses leads to energy dissipation in 
the material, and the magnitude of this energy depends on the y 
area of the hysteresis loops. If it is assumed that the 

energy is converted into heat, then each element of the 
vibrating system becomes a heat source. The temperature 
distribution of such a system can be derived by solving the 
thermal-conductivity equation with the appropriate distribution 
of heat sources, In the general case this temperature 
distribution gives rise to thermoelastic stresses which, together 
with the temperature, increase in proportion to the square of a 
characteristic dimension of the body under investigation, 


The present author uses these general considerations in a 
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Temperature Fields Due to Internal Friction in a Material 


quantitative form to analyse the temperature field in 

prismatic rods of arbitrary cross-section subject to 

a) cyclic torsion and b) cyclic bending, It is assumed that 
the area of the hysteresis loops on the plane Op ~ ey 

is proportional to the strain energy Y 


corresponding to the maximum values of the cyclically varying 
atrains ‘ : 
Oi ef 
AW) = Y,—— 
where ) is a coefficient 
(assumed constant) characterising the absofbed energy. 
Similarly, se : 
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Temperature Fields Due to Internal Friction in a Material 
so that the total amount of dissipated energy per cycle is 
Oe. at) 
AW hG, + Ase WHE d 5 tp 
2 1 2 2 


or, bearing in mind the fact that 


o = 3Ge., o= K@ 


one has, finally, 


3 2 1 2 
ae ee ee a gee 


is the relative change in the volume, 
is the average hydrostatic stress, 
is the stress and 
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Temperature Fields Due to Internal Friction in @ Materia] 
is the strain. 


i va 
The introduction of the two coefficients art and a ae 


€ 


is in accordance with the well-known experimental fact 
that the coefficients Wy and Yo for the cases of pure 


torsion and pure bending, respectively, ‘different from each 


other, The constants w and % are related to Ye 
and Y, by the following form) . 
2 1 
YW=Wy i YW 27 NING BY 
3 3 
where \) ig Poisson's ratio. Solutions are obtained for 


the maximum temperatures Produced in the above prismatic 
specimens and numerical calculations are illustrated in 

Fig. 1. These figures give the above temperature for a 

cyclically bent rod of square Cross~-secticnal area 
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Temperature Fields Due to Internal Friction in a Material 

Where } is the thermal conductivity equal to 16 keal/hour m deg), 
E is Young's modulus (equal to 2 x 10 kg/cm"), y is Poisson's 
ratio (equal to 1/3), b = 0.03, h is the emissivity, 

na is the number of cycles per unit time (100 sec~1) ana A is 


seen from Fig.l, considerable temperature differences may appear 
during the vibration of massive bodies and these must be taken 
into account. There are 1 figure and 1 Soviet reference, 
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Moscow, Universitet, 


Voprosy mekhaniki; sbornik statey. vyp. 193. (Problems of Mechanics; 
Collection of Articles. no. 193) Tmoscal Izd-vo Mos. univ., 
1961. 169 p. Errata slip inserted. 5,000 copies printed. 


Sponsoring Agency: Moskovskiy gosudarstvennyy universitet imeni 
M. V. Lomonosova, 


Ed.: L. Me Fad tear Corresponding Member, Academy of Sciences ' 
USSR. . (This vol.): I, 2, Pirogov; Teoh. Ed.: G. I, Georgiyeva. 


PURPOSE: This book is intended for engineers and scientific workers 
{interested in the mechanics of materials, fluid dynamics, and radi- 
ation, 


COVERAGE: The book contains articles on problems of algebra, non- 
linear programming, motion of particles, elasticity, stress-strain, 
vibration, and flow of liquids. No personalities are mentioned, 
References follow all but one article. 
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(Strains and stresses) (Calculus of tensors) 
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AUTHOR: «Moskvitin, veoYV. 
TITLe: Stresses and Strains in a cyclically hardened Materia} 
PERIODICAL: Akademiya nauk SSSR. Doklady, vy, 146, no. 35 1962, 569-570 | 
TEAT The problem of ds termining the stregs tensor af ) 
(n) 
é 


and strain tensor : 
; \ 
th load ig Considered under the following Conditions me 


n 


(3° [B+ (1 - B)f(n)] He 
fi oat (Joes Ce 8)f(n)] ety + [( 


are derived, 
' 
strains fig 


g J (11) 
1- B)(1 - f(n))] 2) 
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AUTHOR: Moskvitina, Ye, N.; Kuzyakov, Yu. Ya.; Kotov, Yu. 1; Tatevskiy, V. M. 
ORG: none 7/ 

*/ 

TITLE; Investigation of ‘itvated snectia and spectra of the Raman effect of 
tetrafluorohydrazine 

v7 vr) 


SOURCE: Ref. zh, Fizika, Abs. 12D249 


“REF SOURCE: Tr. Komis. po spektroskopii. AN SSSR, t. 3, vyp. 1, 1954, 
197-204 


TOPIC TAGS; absorption spectrum, Raman effect, IR spectrum, absorption band, , 
tetrafluorohydrazine, hydrazine derivative £ 


ABSTRACT: The infrared absorption spectrum of tetrafluorohydrartne|() has bedi 


investigated in the gascous and the solid phase in the 400—4000-cm~! range. The 
spectrum of the Raman effect has been obtained in the gaseous phase. Coincidence |.. 
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of oscillation frequency in the spectrum of the Raman effect with the oscillation - | 
frequency in the infrared spectrum indicates that molecule I has a configuration 
corresponding to the symmetry of C,. A preliminary interpetation of the absorptian. 
bands has been proposed. {Translation of abstract} (NT}**: 
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F ORG: Department of Phyatcal Chemilotry, Moscow State University (Xafedra fizacnesnoy 


xnimii, Mosxovskiy gosudarstvennyy universitet) 
Tue: Caicuiation of vibration spectra of difiuoramine and chlorodifluoramine 
SOURCE: Moscow. Universitet. Vestnix. Seriya II. Xnimiya, no. 3, 1966, 35-39 


‘TOPIC TAGS: difluoramine, chlorodifluoramine, vibration spectrum, vibratiocaal 
frequency, force field, force constant 9 FLOOL IVE COM POLO , CHLOE 
COI PAU MID ANIME . ° 
ABSTRACT: The authors nave calculated tne force fields and the vibrational frequencies 
or the N¥FLH, NF,D and NF,Cl molecules. The study was undertaken to determine tne force 
constants of the N¥, group. The NF,H and NFU molecules have a symmetry piane along 
the N-H and N-Cl bonds, belong to the C,, point group, and have six fundameitai vibra- 
‘tions four of which are symmetric (A') and two anti-symmetric (A") in respect to this 
piane. The following configuration parameters were used: for NF2H 


fit = 1,025+0,002 A, 
ZHNF=99,8+0,2°,. 


‘for NFjCi % 
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“he calcuiation was carried out by a method described by Vol'kenshtein, » 
Yel'yashevich, M. A., and Stepanov, B. I (Koiebaniya molekui [Vibrations o- Moneculesi 
M.-L., Izd-vo GITTL, 1949). The calculated force constants are given in Tables 1 and 
.2. The high values of the force constants Kqq, KqQ, and Kq of the Ni, group indicate 


Table 1. 
Force constants of “Slecules XF2H and NF 20 
, | 
Rag kao | toa | AaB | top 


2.1 | 2.10 | 1,20 0,60 | 0,31 


«Force constants of 7 
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a considerable mutual effect of the N-F ponds. “he values of the observed and cal- 
culated vibrational frequencies of NFOM, NFD and NFCl were found to be in good 
agreement.(see Table 3). Analysis of the results indicated that: i) frequencies 

v3 ana v, of NFJH and Vv, and v, of NFjCi in their parameters are not fuily charace 
teristic of tne N-F bonds, because of the participation of other bonds and angles in 
their vioretions,; 2) vibrations of the entire NP, group are fHigniy characteristic of 
the NF2H and NF ,Cl; molecules 3) frequencies v » Ve and v, are very sensit:.ve to 
changes of numerous force coefficients and are not fuily characteristic of sne NF 
group. Orig. art. nas: 2 figures and 4 tables. WheTT) 
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2: Calculation of the Ahermoaynamtc functions of chlorodif luor- 
and difluoramine 


SOURCE: Moscow. Universitet. Vestnik. Seriya II. Khimiya, no. 6, 
1966, 110-113 


; TOPIC TAGS: chlorodifluoramine, difluoramine, thermodynamic function, 
| manatel. Onnene come 
ABSTRACT: The thermodynamic functions of chlorodifluoramine ani di- 
fluoramine at 1 atm have been calculated in an approximation, rigid 
rotator-harmonic oscillator, without taking into account the effect of 
‘nuclear spin. The values of the structural parameters and of the 
fundamental vibration frequencies were taken from the literature, The 
, Structural parameters, the observed fundamental vibration frequencies, 
| and the products of the principal moments of inertia for NF2Cl, NFeH, 
; and NF2D are given in Table 1. The calculated thermodynamic functions 
are given in Tables 2 and 3. Orig. art. has: 3 tables. {[W. A. | 
BO 
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and products of the principal moments of 
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Products of the principal [Observed vibra- 
Structure] ——Roments_of iner tia jtion freq. ,cn- 


Parameters |. ven Z - (NPD rc 
a I et os 1 ae 
p= 40 A al In lg Ie= |S. 
log. a. 10 134.234.0707} 3193 | 2333 
*nH="ND=- l, 026A 8 sou? - &? > eom® 
FNF = 102,9°° . : Sk, 
HNF = ONF e 
=399,8" ene 
fyp2l.37 A 


tyr = 179A, 
+ FNF= 102° 
_ FNCl== 107° 


| Neu | NF,D 
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56,7315— 2776,73 : 
57 6386 68,1212 312539 . 
' , 57,7053 68,2092 3151 ,17 ; 
| 610864 72,4509 4585, 80 
' 63,6005 2442 6318.85 
H 65,9767 8061 60 : 
‘ 68 ,0H96 9860.27 
1 79,0029 4, 11702 ,56 Han 
71.7980 | 86,8459 1357911 4 
i 73,3757 88 ,8529 15477 ,20 : 
ig . 74,8670 90 6728 17386 ,38 
| 76 2513 92,3425 1930944 : : 
i 77 ,5B56 93,9395 21260 ,07 
| 78,1748 95 3342 9318316 i 
79,8638 96,5996 25103,70 
\ . 80,9991 97 ,9258 27082 ,72 
! 82.0597 99,1158 29048 ,07 
83,0083 100 ,2232 30986 ,82 
83,9595 101.3053 32957 ,02 
81,8264 1022864 3492000 
? 85.6897 103 , 2528 36882,51 
\ BG 5160 1041770 38854 .20 — 
87,3041 105 ,0531 40822 ,70 
88,0363 105 ,8979 42795 ,84 
88 ,7888 106 ,6952 44765 ,75 
89,5181 107 4751 46668 .20 — 
- 90,1684 108 ,2103 48713,13 
90 8463 108 9491 50687 ,84 
91,4725 109 ,6340 5266835 
92 ,0920 110.3072 54645, 60 
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NP,H ‘NP,D 


. Oe . sn ce 
r i (H-iy) | Or Sp | tp — My) 
=(G—Hy)/T 


| 
42,8129 | 50,7724 795,954 | 43,0670 51,0265 | 795,956 
48,3816 56,5681 1537.31 48,6380 56 8408 | 1540.55 
50,9803 59,5046 2328 ,42 51,2494 59,8493 | 2349,06 
51,7327 | ° 60,3954 2582 ,78 52,0096 60,7766 | 2613,87 | 
51,7863 | 60,4596 2601 ,99 52,0639 60,8437 | 2633.93 
. 54,3646 | 63,6578 3717,29 54,6902 |- 64,2171 3810.77 
+, 56,5083 | 66,4522 4971 ,,93 56 ,8997 67,1895 + 5145,40 
58,3771 68,9155 6341 09 58,8369 69,8422 | £602.01 . 
* 60,0502 | 71,1946 7801 .07 60,5842 72,2299 | &151,96 
61,5730 | 73,2404 9333,86 | + 62,1774 74,3953 | 774,33 
62,9750 | 75,1147 | 10925.8 | . 63,6464 76,3727 | 11453,7 ' 
64.2765 | 76,8431 | 125f6,6 65,0111 78,1898 i 15178,7 ; 
65,4927 78 4457 14248,6 66 , 2864 79,8687 | 1:9140,4 
66 ,6350 79 9389 16964,7 ° 67 , 4840 81,4275 16732,2 


67,7127 61,3362 -| 17710,6 68,6131 82,8813 1&548 6 
68.733! 82,6487 19481 ,7 69,6814 |]. 84.2426 | 20385,6 ; 

“4. 69,7025 83,8857 21274,8 . 70 6952 85,5217 22239 .8 

‘he, 70,6258 +. 85,0550 23086 ,7 71,6599 86,7277 2+108,4 


87,8681 2:989,5 
88,9192 27681 ,1 
89,9769 26781 ,8 
90 ,9559 31690,5 
91,8905 32606 ,0 
92,7844 3£527 ,6 
93,6409 37451,5 


94,'630 | 39386.1 
95,532 |_41321,9 


71,5078 | 86,1634 24915,1 ° 
= 72,3512 ‘| 87,2166 26757 8 
- 73.1602 ° . 68,2198 28613,2 ° 
45,9373 | °°89,1771 304797 
ie 90 ,0926 323560 
554053 90,9695 34241,1 
is. 1005 91,8109 36133 ,9 
; 16,7120 92,6194 38033,7 
' 77,4216 93,3975 | 39939,8 


| 
: 
| 
: 
| 
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78 0505 94,1473 41851,5 79,3749 06.0159 | 439261,5 
| 78,6602 94 8706 437682 ° 80 ,GO18 96.7172 452044 
\ 79,2517 95,5694 45689 5 80,6155 97.4519 | ATISO,4 
! 79,8261 96,2451 47018 BI, 2080 98 1587 49099 ,0 
\ 80,3843 96,8901 49544,4 "81,7834 98 HOO} 540501 
: 80 ,9273 97,5329 51477,1 B2 3427 99,4406 | 53003,5 - 
| 81,4559 98,1475 53413,1 82, 8868 169,061 549589 . : 
| 81,9708 98,7441 55351 97 83,4164 100,664 56916,2 } 
82,4727 99 ,3237 §7293 4 83 ,9323 104,249 58875, 1 ae 
\ 82,9622 99/8872 | 59237,4 4.4352 | 101,817 60835 ,7 
83,4400 | 100,435 01 183.6 - g4.g75a | 102,370 | 62797,6 
| 83,9066 | 100,969 61320,0 ..| 85,4045 102,97 64760,9 
84,3625 | $01,489 65082,3 | 85,8721 103,43) 66725,9 = 
84,8082 | 101,996 67034,3 RG 3289 103,942 GHO9T,O |. | 
85,2441 102,491 68988, | 86,7754 104.440 1 70457,8 ; 
85.6707 | 102,974 70913.4 87,2122 104,926 72625,5 \ 
86,0883 | 103.445 72900,2 ° 87 ,6395 105,400 TASO4 1 } 
86,4973 | 103.906 74858.3 88,0581 105,864 76563 6 1 
40, Ku51 104 , 357 TOANT 7 RH A679 106,317 785336 
_ 87.2910 104,797 78778 ,3 88 BOS 100,759 nono 4 ; 
87,6763 | 105,228 80710,! . 89,2631 197,193 B2476,4 : 
: 88,0542 105,651 $2702,8 89 6492 107 617 B4448,7 ! 
88,4251 106 ,064 81666,6 | °90,0278 108 ,032 86421 ,7 i 
88,7893 | 106,469 86631,2 - 90 ,3994 108 ,439 85395, 1 
89,1468 | 106,866 88596 ,8 90,7642 108 ,838 903692 
89.4981 107,256 90563,2 ‘| 91,1225 109 ,229 92345.7 
89,4433 | 107,638 92530,3 91,4744 109,613 91318 ,8 
90,1826 | 108,012 91498,2 .° | 91,8202 109,989 96294 .2 
90,5162 | !08,380 96466 ,8 92,1600 110,358 98270 ,1 
108,742 98436 ,0 92,4942 110,721 10024 6 
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AUTHORS Moakvitin, YueA., and Yur'yev, N.Y@e 
TITLE: A Mandrel for Boring Grooves 


PERIODICAL: Mashinostroitel', 1959, Nr 5, p 36 (USSR) 


ABSTRACT: This is a short description of a mandrel for radial drilling 
machines. The design of the mandrel enables a quick replace- 
ment of dulled blades, without removing the mandrel from the 
drill. The manufacture of the mandrel is simple, and it is 
easy to operate. There is 1 diagram. 
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